and [5], the structure of maximal subgroups and finitely generated subnormal subgroups of D * is investigated and it is shown how these subgroups sit in D * with respect to F * and D . The aim of this note is to show that the existence of maximal subgroups of F * is essential to study those of D * . In fact, it is shown that if F * has no maximal subgroups, then Br(F ) is trivial. In this connection, we observe that the multiplicative group of an algebraically closed field has no maximal subgroups whereas there exist fields that have no maximal subgroups *
r given by the rule f r (x) = (ν p i (x)), where Z (i) r ∼ = Z r the ring of integers modulo r, for each i, p i is the i-th prime number and ν p i is the p i -adic valuation on Q and ν p i (x) is the remainder of ν p i (x) modulo r. Suppose further that f 2 is an epimorphism from Q * onto G 2 := Z 2 (
2 ) , given by the rule f 2 (x) = (sgn x, (ν p i (x))), where sgn x denotes the sign of x. If M is a maximal subgroup of Q * , then there exists a prime number q and a maximal subspace W of G q (G q is a vector space over Z q ) such that M = f −1 q (W ). Conversely, for any prime q and any maximal subspace W of G q , f −1 q (W ) is a maximal subgroup of Q * .
(b) R * has only one maximal subgroup.
(c) If F is an algebraically closed field, then F * contains no maximal subgroup.
In particular, C * has no maximal subgroup.
Proof. (a) It is clearly seen that the map θ from Q * onto
where Z (i) ∼ = Z, the ring of integers, for each i, given by θ(x) = (sgn x, ν p 1 (x), ν p 2 (x), . . .), is a group isomorphism. Therefore, there is a 1 − 1 correspondence between maximal subgroups of Q * and G. Let M be a maximal subgroup of Q * and denote the corresponding maximal subgroup of G by G M . Thus, there is a prime number q such that G/G M ∼ = Z q and we have qG ⊆ G M . Now two cases can be considered.
q , given by f q (x) = (ν p i (x)). Thus, there exists a maximal
Case 2. q = 2. In this case qG ⊆ G M yields that
2Z is isomorphic to a maximal subspace of G 2 . Therefore, there exists a maximal subgroup of G 2 say W, such that M = f −1 2 (W ). The other side of the theorem is clear.
We remark that if we put W =< e i | i ≥ 2 >, where e i is the vector whose ith component is 1 and other components are zero, then we find 
So the only choice of p is p = 2. Thus, M = R + is the only maximal subgroup of R * .
(c) Let F be algebraically closed and M be a maximal subgroup of F * . Then,
exists in F * for any prime p, we conclude that
which completes the proof.
given by the rule
, is a nontrivial group homomorphism (cf. Chapter 10 of [3] ).
This homomorphism is used in the next result to show that F * has a maximal subgroup.
Lemma 2. Let F be a field and 0 = [A] ∈ Br(F ). If A is cyclic, then F * has a maximal subgroup.
Proof. Since A is cyclic, there exists a maximal subfield E, say, of A such that E/F is a finite cyclic extension. Now, consider the homomorphism
A ⊗ F E and since E is a maximal subfield of A we find r E/F (A) = 0, that is A ∈ Br(E/F ). Now since E/F is a finite cyclic extension we have 0 =
and this implies that F * = (F * ) n . Now the group F * /(F * ) n is a nontrivial abelian group of finite exponent and thus, by Baer-Prufer Theorem (cf. [10] ), F * has a maximal subgroup.
It is known that if F is local or global, then every F -central simple algebra is cyclic (cf. [3] or [11] ), and so F * has a maximal subgroup. We also observe that this result also follows easily from the fact that if F has a discrete valuation, then F * has a maximal subgroup. Therefore, we record this fact as a corollary.
Corollary 3. If F is a local or global field, then F * has a maximal subgroup. Finally, assume that F has characteristic = p with enough roots of 1. Again, using Lemma 5 and Lemma 2 as above completes the proof of the theorem.
We observe that the converse of Theorem 6 is not true in general. For let F be algebraically closed and consider F (x). Then we know that F (x) has a discrete valuation and so F (x) * has a maximal subgroup whereas, by
It is not known that if F * is divisible, then Br(F ) is trivial without any condition on the characteristic of F .
Remark. Here we establish a connection between the existence of a maximal subgroup of F * and certain cohomology groups and modules. Let L/F be a finite Galois extension and the 0-th cohomology group of L is nonzero, i. e., H 0 (G, L * ) = {0}, where G = Gal(L/F ). Therefore, we conclude that 
Suppose that µ n is the group of all n-th roots of unity and n is prime to the characteristic of F . Now, we have the exact sequence,
which is referred to as the Kummer sequence and n denotes the endomorphism
x → x n . The corresponding cohomology sequence is also called the Kummer sequence, which is as follows:
Thus, we find the isomorphisms
F be a field that has no maximal subgroup. Then F * is divisible, and thus v(N F (a)/F (a)). We claim that w is a homomorphism. To see this, suppose that S is a subalgebra of finite dimension over F and a ∈ S, we prove that w(a) = So, we may assume that
torsion group of bounded exponent. Thus, By Baer-Prufer Theorem, we obtain which contains x and so the result follows.
(b) By the argument used in part (a), it is enough to consider 
